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-CKfi»«tft«r->Tt>i^.. 
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<Wf#£ft4AStftT'Alt§tf 4fc k fctc, <r<03fcb-A<0— (BSr**i*«fHE*ffi(cAJ4 

cn=?mit<7>ft t a cosss £ « tb-r & <r k k <t o ssstt w * ft * o r «t v * . 
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±»0>.lktt* ^RSt^^Sffir^X^^WtcioT^t^ft*)*)^, rnlESMftil'C 
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1 0CAIt$^l»AW^l 5kS:*LTV^4. 
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^LT^fstt^ns-feyv-y^wi 1 zmHzm%&m&<7)i><?>b tx&<m&i± 
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X > K«*Xn -y? 1 0<0±fc:«fc 0*<^«JRl 2 SrES^mSr^TV^. 
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1 2ti. *Wr:#i-S3fcb-A3<OAStffifc¥^^ 

(CftJURl 23&««3&»fe»lRSn. #b-A3<Dfcg#6 3 0nm<^%&te. L = W=24 
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ffig$ft&X^-Xl;:> 1 2»7)&JBK1 2ZEX*ff&?*>h. 
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[0054] 
[00 55] 
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[0056] 

*«^<0*2e0SI«<0»m[^ov^-CKBfl , r6. H8tt, ***^»2<?MiaBBIB*= 

r^xt ysnii£gtt* o t . bk? m<?>%&tfy b&fcZ fix 

t&ISR^JSIMi 2k. ;<x4><?)4«Rl 2co±lz&xmfeZtiteW&<o*yi/yfm 

Hi l k. afi#l 3£fM-*#SBl 4i:. ^^7tai4*^*»3t*ffiT , «*^<l)te 
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/D7 7 1 OteAStStfSASt*!**! 5k£#LT^£„ 
[00 57] 
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BB 1 0 at^EW Lfcftb*-^ 1 3 B#A»f*rSiaa^ES*Ifc ElWfS^ 16k. zcom 
1 6 £#K -A 1 3B^AItft^^ft-rS*m (^WA^Tffi]) fc|l|RS**|IBlf« 
fSSM^S 17k. ElWtS^ I 6-CR»E«Lfc#tW* 1 3 B £JR^£i£6*^yX 
18k. «rco*3KU^Xi 8^J:i)^b'-A 1 3 B^JK«fflBK:ES*ifct>'*-;US 1 
9k. dcob-y^/Mgi 9<7)t°y^-;n 9 a£$ESUWfcb*-A l 3B£2<5C7cWfc: 

[00 58] 

±K08t«^IB»#K l 7*>fEiMi. M1W»2 4k:J:oTlW«l*<i6. ifciffiCCDx 
U Tb V-f 2 Ocoffi^d-^WdtfOMWaB 2 4 IZAX RM1»»2 43&*aSfieo«t ol-L 
TaW>fc#*ftt*«i«S#a2 5tc«*Six4, 
[0059] 

3:*>#B1 0 alc**-r*3Kb'-A 1 3 B^AStfttfti. BMffl^T^oaffir^Xt^ 
£ffl)SS#£«Htf>ftj£k£ii£. 3fcb-A 1 3 Bte#H 1 0 aT£RiW£ . 

*fc3Kt'-A13Bll WffilOa^WUTpli^tCAitS**. 3 tcf*fc^>*= 

te. MiCfftSll 4rttc«*« J «i3e««rffl^5L<,'C. afe5fcl 3<OiI^cO^#^»IfflI-r 
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l#lttXn.y? 1 0^i:(C:fc(t&£MfB!l 2 43j:V-b>'^>'^!ft«l 1<50ES«IB«. [1 



(11) ^2004-239715 (P2004-239715A) 



t'-A 1 3 BcOAStffi (I8^aEtW^rE) t WSrtffllWM xmmWM 1 2 k 
ftb'-Al 3 B t OffiS^ffl*tJLbT\ f£ASffik B3ciT&;W0WM X>'±ieffi5f^ffl 

[006 1 ] 

JB-C«»1 43& f jS*TS#i. Tfrftk S<lfcatUtC***t-A 1 3 B^ismf*yn y ? 
1 OMAStf&o ^C07tb'-Al 3Bliat*yo7; 1 Ok&JlJBil 2t^mi 0 a 
T£RS*U »W*rci«y^ 1 Oa^fflMLTElflrfS^l efcfcWtRStlllflM-*. £*3 
. CcOh^^®t/f^(i7tt-jUl 3 BcO^ACCJCbTP^r^CO-C, 3fet'-A13B(j:2 

[0062] 

»3t**tfc*b-Ai 3B\t%%uyX\ sitZk^xmtZti. *<r>wmwz&£titi 

b°>-*-;l/|£l 9<7)b°>-*-/H 9 a£iI$LT. CC Dx'J 7^yt2 0 CAStf & . 
C C D x 'J T-fe W 2 0 14. ftb*- A 1 3 B C0^S$: b- ABJffl F*j<0#ffiBfefclft£B L . 

[0063] 

±fl*LfciI9. by*-/M£l 9(cAI^I>7tb-Al 3 BJi2faW£#3KSftT^*><0 
T\ J> l>^^^^^^^b°y *-/H 9 a£mi&'t&ZtlZ%:Z>. -f- IT, 
^JftclRLTttlllSflST 1 6#b33*^J: atcdHESii. -tfLtCkO. ty*-/H9afc 
jijG-r&Tfcb'-A 1 3B^*«#«3l$;fX&. CCDx>jny^20(i, Cl^LTffSI 

[0064] 

P comity >- yy^M 1 i^sst**: — hw^mbu ^Lx^^minmm^y^y 

/Ml 1 t^3 0+^ffi««t^tt*eo*jKfcJCt"CR*>&<0"C, ±fE£R3f«S 
#±tfcfc#<Oift£A s P ofio*9ii0ffi*fr?l 6<OHW6ffiatc*-^v^T. ±IB-tyx 

l i ^ftfi^^f t y y y ^« l l C3LTW«W24*< 

[0065] 
[0066] 

*^co»3coSgiBBffl^o^TittBfl-r*. 09(4*%HB<O»3^iBBSI^J:S 

SR*cttR#*SrWU **ifefcov^T<OKW41ttc«fi«^v«9 (BIT* W3k 
) . 

[0067] 

c:coss3igMi»«R^i£at>-Wk Lxmmryx^y^mm^m.xhht)K us^l 

) lz^m%T7 1 ««Jti^,1»yo'v 7 7 OiWfi^fc*ifc£0Wr* o 
3NfclH]#rt8^7 1 Jif8f£(*:/n y 7 7 0co±®H[HICi$r?FMLT^:^ i> CDT\ ^[HJdlO 

[0068] 
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[0069] 

mmi 2fcj;{/tyyy/ftsi i £ieBT£ &cr>x\ ^comn3 ozmmrLxttm 

[0070] 

mz. ^wmmA^mmmiz^xwrn-h. mi o^wm^Acnmtmm izx 
- \*m%MB.Tb o . fflsizvkLtzmjzmmttt^&t. &mi&i 2izixix. imfo? 

1 OcolMlzfy y FJf 8 0fc£t^r&/18 1 tfZ^mzBf&ZixX^h&tfm 
KchlnX-foZ. 7?>y KJf8 0:fcJ:tf^£Jf 8 m8cr>*gmz&rt& 

&mmi 2cr)%mvtmtm^mzmmt s*i-o>&. 

[007 1] 

!8«#ya.y7l Oii. W^^R£tS^BK7^^3t^^^x^fflv^TJfM^ixT^^ 

mm&. mtifPMMAzm^xztihmmmzB&ztix^&. 9y^Ymso<nmm 

MA*^Mtl)^t7 0 0 nm^jgh£ix&* 
[00 72] 

±im^mm^- mjzmmz&^x . ^tr-ju 1 3B^^m7-o 7^10 £)ilt 

?^y KB8 0t3^ftT^^ia±^Aa^rASt^^^>^s R#t*-Al 3BMS«flc 
7n-y? 1 0£?^y HiB8 0t<7)*ffil OcTlWI.^ ? 7 >y HJ18 0*3)8 L 

■c3K»aw8 1 *c7JtLfcW5e*«^*«, i$3fc»aoi8 1 FX'im-t&xo 

[0073] 

<n^mzmtX^:frh<r>X\ ±E*R»»»3W*fcfcfc*^)**A g pcoffio* OJiEllff 
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(54) MEASURING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To analyze more samples in 
parallel in a measuring unit, such as a surface plasmon 
resonance measuring unit, where a sensing substance 
combined with a specific substance in the samples is 
fixed on a thin-film layer. 

SOLUTION: The measuring unit comprises a dielectric 
block 10, the thin-film layer 12 that is formed on one 
surface and is brought into contact with the samples 30, 
the sensing substance 1 1 formed on it, a light source 4 
for generating light beams 3, an incident optical system 
15 for applying the light beams 3 to the dielectric block 
10 so that the light beams 3 can be totally reflected at 
an interface 10a between the dielectric block 10 and the 
thin-film layer 12, and a two-dimensional light detection 
means 20 for detecting the intensity of the totally 
reflected light beams 3. Then, in the measuring unit, a 
size in a direction in parallel with the incident surface of 
the light beams 3 to the thin-film layer 1 2 is set to be 
equal to or more than the mutual operation length 

between the thin-film layer 12 and the light beams 3, and size in a direction for orthogonally 
crossing the incident surface is set to be smaller than the mutual operation length in the thin- 
film layer 12 and/or the sensing substance 1 1. The plurality of thin-film layers 12 and/or 
sensing substances 1 1 are aligned in a direction in parallel with and in a direction for 
orthogonally crossing the incident surface. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 
Dielectric block, 

The thin film layer of a low refractive index [ block / this / that is formed in the whole surface of 
this dielectric block, and is contacted in a sample / dielectric ], 

Sensing matter which it is formed on this thin film layer, and is combined with the special 
material in a sample, 

The light source which generates a light beam, 

The incident light study system to which incidence of said light beam is carried out to said 
dielectric block so that total reflection conditions may be acquired by the interface of this 
dielectric block and said thin film layer, 

In the measuring device which comes to have a two-dimensional photodetection means to 
measure the reinforcement of the light beam which carried out total reflection by said interface 
for two or more locations of every in the beam cross section. 

The measuring device characterized by putting more than one in order in a direction parallel to 
said plane of incidence, and the direction which intersects perpendicularly, and being prepared in 
it after size of the direction where this plane of incidence and the size of the direction where 
said thin film layer and/or the sensing matter are parallel to the plane of incidence of said light 
beam to a thin film layer cross at right angles above the interaction length of this thin film layer 
and a light beam is made into a configuration smaller than said interaction Cho. 
[Claim 2] 
Dielectric block, 

The diffraction grating formed in the whole surface of this dielectric block, 
The thin film layer which is formed on this diffraction grating and contacted in a sample, 
Sensing matter which it is formed on this thin film layer, and is combined with the special 
material in a sample. 

The light source which generates a light beam, 

The incident light study system to which incidence of said light beam is carried out to said 
dielectric block so that said a part of diffraction grating [ at least ] may be irradiated, 
In the measuring device which comes to have a two-dimensional photodetection means to 
measure the reinforcement of the light beam which carried out reflection diffraction by said 
diffraction grating for two or more locations of every in the beam cross section, 
The measuring device characterized by putting more than one in order in a direction parallel to 
said plane of incidence, and the direction which intersects perpendicularly, and being prepared in 
it after size of the direction where this plane of incidence and the size of the direction where 
said thin film layer and/or the sensing matter are parallel to the plane of incidence of said light 
beam to a thin film layer cross at right angles above the interaction length of this thin film layer 
and a light beam is made into a configuration smaller than said interaction Cho. 
[Claim 3] 

The measuring device according to claim 1 or 2 characterized by said thin film layer consisting of 
a metal membrane. 
[Claim 4] 

The measuring device according to claim 1 or 2 characterized by said thin film layer consisting of 
a cladding layer formed in the whole surface of said dielectric block, and a lightguide further 
formed on it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to measuring devices, such as a surface plasmon resonance measuring 
device which searches for the physical properties of a sample using generating of surface 
plasmon. 
[0002] 

[Description of the Prior Art] 

A free electron vibrates collectively in a metal and the compressional wave called a plasma wave 
arises. And what quantized this compressional wave produced in a surface of metal is called 
surface plasmon. 
[0003] 

Conventionally, the surface plasmon resonance measuring device which carries out quantitative 
analysis of the matter in a sample is variously proposed using the phenomenon in which this 
surface plasmon is excited by the light wave. And it is what is especially known well in them. The 
thing using the system called Kretschmann arrangement is mentioned (for example, patent 
reference 1 reference). 
[0004] 

The dielectric block fundamentally formed in the shape of prism by the surface plasmon 
resonance measuring device using the above-mentioned system, The metal membrane of a low 
refractive index [ block / this / that is formed in the whole surface of this dielectric block, and is 
contacted in a sample / dielectric ], A dielectric block is received in the light source which 
generates a light beam, and the above-mentioned light beam. It comes to have the incident light 
study system which carries out incidence by the angle of incidence from which total reflection 
conditions are acquired by the interface of this dielectric block and a metal membrane, and a 
photodetection means to measure the reinforcement of the light beam which carried out total 
reflection by the above-mentioned interface, and to detect the condition of surface plasmon 
resonance, i.e., the condition of total reflection attenuation. 
[0005] 

in addition, in order to acquire various angles of incidence as mentioned above, as the 
component which may be made to deflect a comparatively thin light beam, and may be made to 
carry out incidence to the above-mentioned interface, or carries out incidence to a light beam at 
an angle of versatility is contained, it is in a convergence light condition about a comparatively 
thick light beam at the above-mentioned interface — it is — incidence may be carried out in the 
state of emission light. In the case of the former, the small photodetector which carries out a 
synchronized drive to the deviation of a light beam can detect the light beam from which angle of 
reflection changes with the deviation of a light beam, or it can detect it by the area sensor 
prolonged along the change direction of angle of reflection. On the other hand, in the case of the 
latter, it is detectable with the area sensor prolonged in the direction which can receive the 
whole of each light beam reflected by various angle of reflection. 
[0006] 

In the surface plasmon resonance measuring device of the above-mentioned configuration, if 
incidence of the light beam is carried out by specific angle-of-incidence thetaSP beyond a total 
reflection angle to a metal membrane, the evanescent wave which has electric-field distribution 
in the sample which is in contact with this metal membrane will arise, and surface plasmon will be 
excited by the interface of a metal membrane and a sample by this evanescent wave. When the 
wave number vector of EBANESSENTO light is equal to the wave number of surface plasmon 
and wave number adjustment is materialized, since both will be in a resonance state and 
luminous energy shifts to surface plasmon, the luminous intensity which carried out total 
reflection by the interface of a dielectric block and a metal membrane falls keenly, as shown in 
drawing 2 . Generally the fall of this optical reinforcement is detected by the above-mentioned 
photodetection means as a dark line. 



[0007] 

In addition, the above-mentioned resonance is produced only when an incident beam is p- 
polarized light. Therefore, it is necessary to set up beforehand so that a light beam may carry 
out incidence by p-polarized light. 
[0008] 

If incident angle thetaSP whom this total reflection attenuation (ATR) produces shows the wave 
number of surface plasmon, the dielectric constant of a sample will be called for. That is, they 
are [ wave number / of surface plasmon ] the velocity of light in a vacuum, and epsilonm about 
omega and c in the angular frequency of KSP and surface plasmon. epsilons When it is the 
dielectric constant of a metal and a sample, respectively, there is the following relation. 
[0009] . 
[Equation 1] 




Dielectric constant epsilons of a sample If it understands, since the concentration of the special 
material in a sample is known based on a predetermined calibration curve etc., the physical 
properties corresponding to it, the dielectric constant, i.e., ********, of a sample, can be 
searched for by getting to know incident angle thetaSP to whom the above-mentioned reflected 
light reinforcement falls after all. 
[0010] 

Moreover, since the refractive index of the sensing matter will change with those association if 
that special material is contained in the specimen supplied on the metal membrane when the 
sensing matter specifically combined with the special material in a specimen is fixed on said 
metal membrane, the existence of the above-mentioned special material is also detectable by 
detecting this refractive-index change. 
[0011] 

Moreover, the leaky mode measuring device which has a publication in nonpatent literature 1 is 
also known as a similar measuring device using total reflection attenuation (ATR). The dielectric 
block fundamentally formed by this leaky mode measuring device in the shape of prism, The 
cladding layer formed in the whole surface of this dielectric block, and the lightguide which is 
formed on this cladding layer and contacted in a sample, The above-mentioned dielectric block is 
received in the light source which generates a light beam, and the above-mentioned light beam. 
The optical system which carries out incidence at an angle of versatility so that total reflection 
conditions may be acquired by the interface of this dielectric block and a cladding layer and the 
total reflection attenuation by excitation of the trapped mode in a lightguide may arise, It comes 
to have a photodetection means to measure the reinforcement of the light beam which carried 
out total reflection by the above-mentioned interface, and to detect, the excitation state, i.e., 
the total reflection attenuation condition, of trapped mode. 
[0012] 

In the leaky mode measuring device of the above-mentioned configuration, if incidence of the 
light beam is carried out by the incident angle beyond a total reflection angle to a cladding layer 
through a dielectric block, after penetrating this cladding layer, in a lightguide, only the light of a 
specific incident angle which has a certain specific wave number will come to spread by trapped 
mode. In this way, if trapped mode is excited, since most incident light will be incorporated by 
the lightguide, the total reflection attenuation to which the luminous intensity which carries out 
total reflection by the above-mentioned interface falls keenly arises. And since it depends for 
the wave number of guided wave light on the refractive index of the sample on a lightguide, the 
refractive index of a sample and the property of the sample relevant to it can be measured by 
getting to know the above-mentioned specific incident angle which total reflection attenuation 



produces. 
[0013] 

In addition, as there are various approaches in measuring the reinforcement of the light beam 
which carried out total reflection by said interface with a photodetection means, and analyzing a 
sample and it is indicated by nonpatent literature 2 The reinforcement of the light beam which 
was made to carry out incidence of the light beam of two or more wavelength by the angle of 
incidence from which total reflection conditions are acquired to said interface, and carried out 
total reflection by this interface may be measured for every wavelength, and sample analysis 
may be performed by detecting extent of the total reflection attenuation for every wavelength. 
[0014] 

Furthermore, while carrying out incidence of the light beam by the angle of incidence from which 
total reflection conditions are acquired to said interface as indicated by nonpatent literature 3, it 
may divide, before it carries out incidence of a part of this light beam to said interface, and it 
may be made to interfere with the light beam which carried out total reflection of this divided 
light beam by said interface, and sample analysis may be performed by detecting the 
reinforcement of the light beam after that interference. 
[0015] 

In addition, in analysis of the physical properties of a sample, there are a case where he wants to 
measure on the same conditions about two or more samples, a case where he wants to acquire 
the two-dimensional physical-properties information on a sample, etc., and the surface plasmon 
resonance measuring device mentioned above and a leaky mode measuring device can also be 
applied to these (for example, the patent reference 2 and 3 reference). Change of the refractive 
index of the matter which exists on a metal membrane changes the relation shown in said 
drawing 2 when a surface plasmon resonance measuring device is mentioned as an example in 
the form which moves in the direction of an axis of abscissa in this drawing. Therefore, when the 
field which has the two-dimensional breadth of said interface is made to carry out incidence of 
the light beam by the predetermined angle of incidence, a part for Mitsunari which carried out 
incidence to the part used as the refractive index which produces total reflection attenuation in 
the angle of incidence among these fields, i.e., the part to which a certain specific matter exists 
on a metal membrane, is detected as a dark line. Then, if the optical intensity distribution of the 
cross section of the light beam which carried out total reflection by said interface are detected 
using the parallel light which has a to some extent large beam cross section, distribution of the 
special material in the field in alignment with the above-mentioned interface can be measured. 
Moreover, since total reflection luminous intensity becomes low too before and behind 
predetermined incident angle thetaSP as shown in drawing 2 , the optical intensity distribution of 
the cross section of the light beam which carried out incidence to the interface and which 
carried out total reflection to it by the predetermined incident angle show two-dimensional 
refractive-index distribution of the matter (sample) which exists on a metal membrane. 
[0016] 

Since the points of being generated by excitation of the trapped mode in said waveguide only 
differ and an above-mentioned thing is similarly accepted in a leaky mode measuring device 
instead of total reflection attenuation arising by surface plasmon resonance, it can also search 
for the two-dimensional physical properties of a sample similarly with the application of a leaky 
mode measuring device. 
[0017] 

In addition, "searching for the two-dimensional physical properties of a sample" shall point out 
each physical properties of two or more samples of the same class arranged two-dimensional or 
a different class in this specification also including carrying out mutually-independent and asking 
on a thin film layer besides searching for the two-dimensional physical properties of one sample 
as mentioned above. 
[0018] 

Moreover, the surface plasmon resonance measuring device and leaky mode measuring device 
which were explained above Although the evanescent wave, surface plasmon, or trapped mode 
produced at the time of this total reflection by carrying out total reflection of the light beam by 



the interface of a dielectric block and a thin film layer (they are a cladding layer and a lightguide 
if it is a metal membrane if it is in the former, and it is in the latter) is combined A diffraction 
grating can be formed in this whole surface instead of carrying out total reflection of the light 
beam in one aspect of a dielectric block, and the same surface plasmon resonance measuring 
device and a leaky mode measuring device can also be constituted. That is, if incidence of the 
light beam is carried out to the diffraction grating from a dielectric block side, since the 
EBANESSENTO light, surface plasmon, or trapped mode which arose by diffraction and oozed 
out to the thin film layer side will join together in that case, the luminous intensity which carries 
out reflection diffraction to a dielectric block side declines. Then, the refractive index of a 
sample and the property of the sample relevant to it can be analyzed by getting to know the 
incident angle of the light beam to a diffraction grating when this attenuation arises. 
[0019] 

Furthermore, although the incident angle theta of the light beam which attenuation of total 
reflection light or reflection diffraction light produces carries out sample analysis using changing 
according to the refractive index of a sample, even if the surface plasmon resonance measuring 
device explained above and the leaky mode measuring device fix the incident angle theta, they 
can perform same sample analysis. That is, as the angle of incidence theta of a light beam shows 
drawing 3 in a fixed case, when it is specific value lambdaSP with the wavelength lambda of the 
light beam, attenuation of total reflection light or reflection diffraction light arises. And since 
specific wavelength lambdaSP whom attenuation of this total reflection light or reflection 
diffraction light produces is dependent on the refractive index of a sample, he can analyze the 
refractive index of a sample, and the property of the sample relevant to it by detecting this 
specific wavelength lambdaSP. 
[0020] 

The measuring device of such a method will become advantageous especially, when searching for 
the two-dimensional physical properties of a sample. That is, since there is no need of the two- 
dimensional photodetection means which carries out part photodetection of total reflection light 
or the reflection diffraction light being used, and changing the incident angle of the light beam to 
said interface and diffraction grating while the light source which generates the light beam which 
has a certain wavelength width of face, and which consists of the white light etc., for example in 
that case is used, it becomes possible to be stabilized and to irradiate the fixed part of a sample. 

[0021] 

[Patent reference 1] 

JP,6-167443,A 

[0022] 

[Patent reference 2] 

JP,2001-255267,A 

[0023] 

[Patent reference 3] 

JP,2001-511249,A 

[0024] 

[Nonpatent literature 1] 

" — a spectrum — research", 1998, the 47th volume, No. 1, the 21 -23rd page, and the 26~27th 

page 

[0025] 

[Nonpatent literature 2] 

D. V.Noort, KJohansen, C.F.Mandenius, "Porous Gold in Surface Plasmon Resonance 

Measurement"EUROSENSORS XIII, 1999, the 585 - 588th page 

[0026] 

[Nonpatent literature 3] 

P. I.Nikitin, A.N.Grigorenko, A.A.Beloglazov, M.V.Valeiko, A.I.Savchuk, O.A.Savchuk, "Surface 
Plasmon Resonance Interferometry for Micro-ArrayBiosensing"EUROSENSORS XIII 1999, the 
235 - 238th page 



[0027] 

[Problem(s) to be Solved by the Invention] 

In the surface plasmon resonance measuring device and leaky mode measuring device which 
were constituted possible [ detection of the existence of the special material in a sample ] using 
the above-mentioned sensing matter, the sensing matter is fixed on a thin film layer (if it is in a 
surface plasmon resonance measuring device, it is a metal membrane, and if it is in a leaky mode 
measuring device, they are a cladding layer and a lightguide). In that case, in order to carry out 
mutually-independent, to carry out [ phase ] and to make measurable each physical properties of 
two or more samples of especially the same class or a different class, it considers carrying out 
the multiple anchorage, where the sensing matter of a class different identically or mutually is 
mutually separated on the thin film layer which spreads uniformly, or the sensing matter which 
forms after dielectric blocking two or more separated thin film layers, and spreads uniformly on 
them — or since excitation of surface plasmon or trapped mode is made independently for every 
thin film layer also with the structure which fixed the sensing matter each other separated 
corresponding to each thin film layer, each physical properties of two or more samples in each 
thin film layer unit can be searched for. 
[0028] 

However, when a conventional surface plasmon resonance measuring device and a conventional 
leaky mode measuring device are constituted as mentioned above, the number of the sensing 
matter fixed to a dielectric block in the condition of having dissociated mutually, or thin film 
layers will not be able to be made [ many / enough ], therefore the number of the samples which 
carry out [ phase ] and can be analyzed will be comparatively restricted to a fraction. 
[0029] 

This invention aims at carrying out [ phase ] and enabling analysis of many samples in view of 
the above-mentioned situation, in the surface plasmon resonance measuring device and leaky 
mode measuring device which carry out sample analysis using the sensing matter. 
[0030] 

[Means for Solving the Problem] 

The 1st measuring device by this invention is in a concrete target on the assumption that the 
configuration which measures sample physical properties using attenuation of the total reflection 
light explained previously, 
Dielectric block, 

The thin film layer of a low refractive index [ block / this / that is formed in the whole surface of 
this dielectric block, and is contacted in a sample / dielectric ], 

Sensing matter which it is formed on this thin film layer, and is combined with the special 
material in a sample, 

The light source which generates a light beam, 

The incident light study system to which incidence of said light beam is carried out to said 
dielectric block so that total reflection conditions may be acquired by the interface of this 
dielectric block and said thin film layer, 

In the measuring device which comes to have a two-dimensional photodetection means to 
measure the reinforcement of the light beam which carried out total reflection by said interface 
for two or more locations of every in the beam cross section, 

It is characterized by putting more than one in order in a direction parallel to said plane of 
incidence, and the direction which intersects perpendicularly, and being prepared in it, after size 
of the direction where the size of the direction where said thin film layer and/or the sensing 
matter are parallel to the plane of incidence of said light beam to a thin film layer is more than 
the interaction length of this thin film layer and a light beam, and intersects perpendicularly with 
this plane of incidence is made into a configuration smaller than said interaction Cho. 
[0031] 

Moreover, the 2nd measuring device by this invention is in a concrete target on the assumption 
that the configuration which measures sample physical properties using attenuation of the 
reflection diffraction light explained previously, 
Dielectric block, 



The diffraction grating formed in the whole surface of this dielectric block, 
The thin film layer which is formed on this diffraction grating and contacted in a sample, 
Sensing matter which it is formed on this thin film layer, and is combined with the special 
material in a sample, 

The light source which generates a light beam. 

The incident light study system to which incidence of said light beam is carried out to said 

dielectric block so that said a part of diffraction grating [ at least ] may be irradiated, 

In the measuring device which comes to have a two-dimensional photodetection means to 

measure the reinforcement of the light beam which carried out reflection diffraction by said 

diffraction grating for two or more locations of every in the beam cross section, 

It is characterized by putting more than one in order in a direction parallel to said plane of 

incidence, and the direction which intersects perpendicularly, and being prepared in it, after size 

of the direction where the size of the direction where said thin film layer and/or the sensing 

matter are parallel to the plane of incidence of said light beam to a thin film layer is more than 

the interaction length of this thin film layer and a light beam, and intersects perpendicularly with 

this plane of incidence is made into a configuration smaller than said interaction Cho. 

[0032] 

In addition, if it forms from the cladding layer which the above-mentioned surface plasmon 
resonance measuring device was more concretely constituted when forming the above- 
mentioned thin film layer from the metal membrane, and was formed in the whole surface of a 
dielectric block of this thin film layer, and the lightguide further formed on it, the above- 
mentioned leaky mode measuring device is constituted. 
[0033] 

moreover — if it is made so small that the resolution of optical system is exceeded, since the 
size of the direction which intersects perpendicularly with said plane of incidence of the above- 
mentioned thin film layer and/or the sensing matter is so desirable that it is more small when 
making [ many ] the number of formation, but measurement becomes impossible — the 
resolution of this optical system — the above — most — desirable — this — it considers as 
the same size as resolution. 
[0034] 

[Effect of the Invention] 

In a surface plasmon resonance measuring device, in order for an evanescent wave and surface 
plasmon to join together, a certain amount of interaction length covering the direction (direction 
which extends in a metal membrane and parallel within the plane of incidence to the metal 
membrane of a light beam) in alignment with a metal membrane is required. Moreover, also in a 
leaky mode measuring device, in order that an evanescent wave and trapped mode may join 
together, a certain amount of interaction length covering the direction (direction which extends 
in a cladding layer and parallel within the plane of incidence to the cladding layer of a light beam) 
in alignment with a cladding layer and a lightguide is required. 
[0035] 

In the case of a surface plasmon resonance measuring device, this interaction length is the 
propagation length L of surface plasmon, and it is L=(2kx")~1. It is here, 
[Equation 2] 
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It comes out. In addition, it sets at a top ceremony, 
omega: Angular frequency of light 
c: The velocity of light in a vacuum 



epsilonr: Real part of the dielectric constant of a metal membrane 

epsilonl": Imaginary part of the dielectric constant of a metal membrane 

epsilon 2: The dielectric constant of the medium which touches a metal membrane 

It comes out. 

[0036] 

A metal membrane is formed from Au(gold), and in the surface plasmon resonance measuring 
device whose wavelength of the light beam which carries out incidence is 630nm, supposing the 
above-mentioned interaction length (propagation length L) is epsilon2=1.7, it will be set to L= 4.5 
micrometers from epsilon1'=-12.7 and epsilonl "=1.41. Moreover, a metal membrane is set to L= 
24 micrometers in the same conditions in the surface plasmon resonance measuring device 
formed from Ag (silver). 
[0037] 

In addition, generally the medium which touches the above-mentioned metal membrane is a 
specimen solution, and PBS (phosphoric-acid buffer solution) is mentioned as what is usually 
used well. As for the dielectric constant epsilon 2 of such a specimen solution, it is common to 
usually consider as the value of 1.7-1.8 within the limits by the method of solution preparation. 
[0038] 

Moreover, generally the interaction length in the leaky mode measuring device mentioned above 
becomes longer than the case of a surface plasmon resonance measuring device from making 
light spread in a lightguide. 
[0039] 

When more than one were conventionally formed in the condition of having carried out mutually- 
independent [ of a thin film layer or the sensing matter ] to the dielectric block in equipment, 
from the point of securing the above-mentioned interaction length, it was considering as the 
value to which every direction exceeds interaction Cho, an EQC, or it in each of those sizes. 
That is, as for each size of the thin film layer by which two or more formation is carried out, or 
the sensing matter, min is also set to 24x24 micrometers in the surface plasmon resonance 
measuring device of the above-mentioned example. 
[0040] 

However, even if the above interaction length should just be secured in the direction which met 
the thin film layer in which an evanescent wave advances, i.e., the direction parallel to the plane 
of incidence of a light beam, and it is not secured in the direction which intersects 
perpendicularly with the plane of incidence of a light beam, excitation of surface plasmon or 
trapped mode may be performed normally. 
[0041] 

Since size of the direction which intersects perpendicularly with the above-mentioned plane of 
incidence of a thin film layer and/or the sensing matter with the measuring device of this 
invention in view of this knowledge is made smaller than said interaction Cho, considering the 
dielectric block of the same size, the number of the thin film layers and/or sensing matter which 
are installed in this direction can be conventionally made [ more ] compared with equipment. For 
example, in the surface plasmon resonance measuring device of the above-mentioned example, 
size of the direction which intersects perpendicularly with the above-mentioned plane of 
incidence of a thin film layer and/or the sensing matter is set to 1 micrometer, and when spacing 
of 1 micrometer shall be kept and they shall be installed mutually, with equipment, 12 thin film 
layers and/or the sensing matter can be conventionally installed in the field with a width of face 
of 24 micrometers to which only one piece can arrange a thin film layer and/or the sensing 
matter in the above-mentioned direction side by side. 
[0042] 

Thus, in the measuring device of this invention, since the number of the sensing matter fixed to 
a dielectric block in the condition of having dissociated mutually, or thin film layers can be made 
[ many / enough ], many samples are carried out [ phase ] and analysis becomes possible. 
[0043] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a 



drawing. 
[0044] 

Drawin g 1 shows the side-face configuration of the measuring device by the 1st operation 
gestalt of this invention. The dielectric block 10 which the equipment of this operation gestalt is 
a surface plasmon resonance measuring device mentioned above as an example, and is formed 
from the optical glass of a lucite or BK7 grade, for example, has an almost trapezoid cross- 
section configuration, Two or more metal membranes 1 2 which carried out mutually-independent 
to the whole surface (top face in drawing) of this dielectric block 10, and were formed, for 
example, consist of silver, After carrying out parallel Guanghua of two or more sensing matter 1 1 
respectively fixed on these metal membranes 12, the laser light source 4 which emits the 
monochromatic light beam 3, and the light beam 3 emitted in the state of emission light from this 
light source 4 It has the incident light study system 15 which carries out incidence to the 
dielectric block 10 towards the above-mentioned metal membrane 12. 
[0045] 

Furthermore, this surface plasmon resonance measuring device has the CCD area sensor 20 to 
which it is allotted to the location which carries out incidence, and the light beam 3 which carried 
out total reflection by interface 10a of the above-mentioned dielectric block 10 and a metal 
membrane 12 continues in that beam cross section, and detects the reinforcement of this light 
beam 3 two-dimensional. The output signal of this CCD area sensor 20 is inputted into a control 
section 24, and the analysis result which this control section 24 carried out like the after- 
mentioned, and was searched for is displayed on the display means 25. 
[0046] 

In addition, let the incident angle theta of the light beam 3 to interface 10a be the include angle 
of the range which it is [ range ] beyond a critical angle and excites surface plasmon. Then, total 
reflection of the light beam 3 is carried out by interface 10a. Moreover, incidence of the light 
beam 3 is carried out by p-polarized light to interface 10a. What is necessary is to set the sense 
of a I aser light source 4 as the predetermined sense, or to build a wavelength plate and a 
polarizing plate into the optical path of a light beam 3, and just to control the sense of the 
polarization, in order to make it such. 
[0047] 

As a metal membrane 12 is shown after the dielectric block 10 at drawing 5 which expanded the 
top view of drawing 4 , and the field a in it, it is patternized in the shape of an array. That is, 
after size of the direction where the size of a direction parallel to the plane of incidence (field 
parallel to the space of Rawing! ) of the light beam 3 to it is more than the interaction length of 
this metal membrane 12 and a light beam 3, and intersects perpendicularly with this plane of 
incidence is made into a configuration smaller than above-mentioned interaction Cho, each 
dozens of metal membranes 12 are put in order in the direction parallel to the above-mentioned 
plane of incidence, and are prepared in five pieces and the direction which intersects 
perpendicularly with the above-mentioned plane of incidence in it. 
[0048] 

A metal membrane 12 is formed from silver as an example, and the above-mentioned interaction 
length is set to 24 micrometers when the wavelength of a light beam 3 is 630nm. With this 
operation gestalt, size L of a direction parallel to the above-mentioned plane of incidence of a 
metal membrane 12 is set to 24 micrometers equal to for example, above-mentioned interaction 
Cho, and size W of the direction which intersects perpendicularly with the above-mentioned 
plane of incidence is set to 1 micrometer as shown in dr awin g 5 . Moreover, the arrangement 
pitch of the metal membrane 1 2 of the direction which intersects perpendicularly with the 
above-mentioned plane of incidence is set to 2 micrometers. The sensing matter 1 1 is being 
fixed on [ each ] the metal membrane 12 formed in this way. 
[0049] 

Hereafter, an operation of the surface plasmon resonance measuring device of the above- 
mentioned configuration is explained. In case sample analysis is carried out with this equipment, 
the dielectric block 10 is made immersed into a sample solution, or the sample 30 for analysis is 
allotted by carrying out little point arrival of the sample solution etc. on the sensing matter 1 1. A 
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laser light source 4 is turned on in this condition, and the light beam 3 emitted from there carries 
out incidence into the dielectric block 10. Total reflection of this light beam 3 is carried out by 
interface 10a of the dielectric block 10 and a metal membrane 12, it carries out outgoing 
radiation from the dielectric block 10. and is received by the CCD area sensor 20. The CCD area 
sensor 20 detects the reinforcement of a light beam 3 for every location in a beam cross 
section, and inputs into a control section 24 the photodetection signal S which shows the 
detection light reinforcement. 
[0050] 

If the incident angle theta over interface 10a of a light beam 3 is appropriately set up at this 
time, as previously shown in drawing 2 , in a certain specific incident angle thetaSP, the total 
reflection attenuation by surface plasmon resonance will arise, and it will be detected as a 
remarkable fall of detection light reinforcement in the CCD area sensor 20. And change of the 
refractive index of the sensing matter 1 1 currently fixed to the metal membrane 12 changes the 
curve of drawing 2 in the form which moves to a longitudinal direction in dr awin g 2 . Then, since 
total reflection luminous intensity changes when the refractive index changes to the sensing 
matter 1 1 according to whether the special material in a sample 30 joined together, based on the 
photodetection signal S of the CCD area sensor 20, the existence of the above-mentioned 
association, i.e., the existence of the special material in a sample 30, is detectable. A control 
section 24 is carried out in this way, and detects the existence of the special material in a 
sample 30, and the detection result is displayed on the display means 25. 
[0051] 

And since the combination of a metal membrane 12 and the sensing matter 1 1 carries out 
mutually-independent and is established, the existence of the above-mentioned special material 
is detectable every sensing matter 1 1. [ two or more ] In addition, when making into the thing of 
a mutually different class the sensing matter 1 1 which carries out mutually-independent and is 
prepared, it can ask for with what kind of sensing matter 1 1 a certain special material combines. 
Moreover, when making into the thing of the same kind the sensing matter 1 1 of each other 
which carries. out mutually-independent and is prepared, it can ask for what kind of special 
material the sample 30 which is different from each other in them is supplied, and combines with 
the sensing matter 11. As combination of the above sensing matter and special material, the 
combination of various antibodies and an antigen can be mentioned, for example. 
[0052] 

With the gestalt of this operation, since size of a metal membrane 12 is carried out as above- 
mentioned, as compared with equipment, many metal membranes 12 can be conventionally 
arranged by the dielectric block 10 top. That is, conventionally, with equipment, as shown in 
Rawing ? which expanded the top view of drawing 6 , and the field b in it, the size L of the 
direction where a metal membrane 12 is parallel to the plane of incidence of the light beam 3 to 
it, and size W of the direction which intersects perpendicularly were both made into the value 
also with min equal to said interaction Cho. That is, the metal membrane 1 2 was formed from 
silver as mentioned above, and it could be L=W=24micrometer when the wavelength of a light 
beam 3 was 630nm. Compared with it, 12 metal membranes 12 can be arranged with the gestalt 
of this operation to the tooth space to which one metal membrane 12 shown in d rawi ng 7 is 
arranged. 
[0053] 

If the metal membrane 12 of many numbers can be arranged by the dielectric block 10 top as 
mentioned above, many samples 30 will be carried out [ phase ], analysis will become possible, 
and the promotion of efficiency of analysis will be attained. 
[0054] 

In addition, what is necessary is not to restrict the size of a metal membrane 12 and the sensing 
matter 1 1 to the above-mentioned value, and just to set it up suitably based on the interaction 
length which becomes settled according to the ingredient which constitutes a metal membrane 
12, the wavelength of a light beam to be used. 
[0055] 

Moreover, even if carry out mutually-independent [ of both the metal membrane 12 and the 



sensing matter 1 1 ], and it prepares them like the gestalt of this operation, and also it forms a 
metal membrane 12 widely uniformly, and carries out mutually-independent [ of two or more 
sensing matter 1 1 ] and prepares it on it, [ two or more ] [ two or more ] Or even if it carries out 
mutually-independent [ of the metal membrane 12 ] reversely [ the ], it prepares more than one 
and it forms the sensing matter 1 1 widely uniformly on it, the same effectiveness as the gestalt 
of this operation can be acquired. 
[0056] 

Next, the gestalt of operation of the 2nd of this invention is explained. Drawing 8 shows the 
side-face configuration of the measuring device by the 2nd operation gestalt of this invention. 
The dielectric block 10 which is the surface plasmon resonance measuring device which also 
mentioned the equipment of this operation gestalt above as an example, is formed from the 
optical glass of a lucite or BK7 grade, for example, has an almost trapezoid cross-section 
configuration, Two or more metal membranes 12 which carried out mutually-independent to the 
whole surface (top face in drawing) of this dielectric block 10, and were formed, for example, 
consist of gold, silver, copper, aluminum, etc., Two or more sensing matter 1 1 respectively fixed 
on these metal membranes 12, It has the incident light study system 15 which carries out 
parallel Guanghua of the light source 14 which emits the white light 13, and the white light 13 
emitted in the state of emission light from this light source 14, turns light beam 13B used as 
parallel light to the above-mentioned metal membrane 12, and carries out incidence to the 
dielectric block 10. 
[0057] 

The diffraction grating 16 furthermore allotted to the location as for which light beam 13B which 
carried out total reflection of this surface plasmon resonance measuring device by interface 10a 
of the above-mentioned dielectric block 10 and a metal membrane 12 carries out incidence, The 
diffraction-grating driving means 17 which rotates this diffraction grating 16 in the direction (the 
direction of arrow-head A) in which the incident angle of light beam 13B changes, The condenser 
lens 18 as which light beam 13B which carried out reflection diffraction by the diffraction grating 
16 is completed, It has the pinhole plate 19 arranged on the convergence location of light beam 
13B by this condenser lens 18, and the CCD area sensor 20 which detects light beam 13B which 
passed pinhole 19a of this pinhole plate 19 two-dimensional. 
[0058] 

Actuation of the above-mentioned diffraction-grating driving means 1 7 is controlled by the 
control section 24. Moreover, the output signal of the above-mentioned CCD area sensor 20 is 
inputted into this control section 24, and the analysis result which this control section 24 carried 
out like the after-mentioned, and was searched for is displayed on the display means 25. 
[0059] 

In addition, let the incident angle theta of light beam 13B to interface 10a be the include angle of 
the range which it is [ range ] beyond a critical angle and excites surface plasmon. Then, total 
reflection of the light beam 13B is carried out by interface 10a. Moreover, incidence of the light 
beam 13B is carried out by p-polarized light to interface 10a. What is necessary is to incorporate 
a wavelength plate and a polarizing plate for example, in the light source 14, and just to control 
the sense of polarization of the white light 13, in order to make it such. 
[0060] 

The metal membrane 12 after the dielectric block 10 and the arrangement condition of the 
sensing matter 1 1 are made the same in the equipment shown in drawing 1 . That is, after size of 
the direction where the size of a direction parallel to the plane of incidence (field parallel to the 
space of drawing 8 ) of light beam 13B to it is more than the interaction length of this metal 
membrane 12 and light beam 13B, and intersects perpendicularly with this plane of incidence is 
made into a configuration smaller than above-mentioned interaction Cho, each dozens of metal 
membranes 12 are put in order in the direction parallel to the above-mentioned plane of 
incidence, and are prepared in five pieces and the direction which intersects perpendicularly with 
the above-mentioned plane of incidence in it. 
[0061] 

Hereafter, an operation of the surface plasmon resonance measuring device of the above- 



mentioned configuration is explained. In carrying out sample analysis with this equipment, the 
sample 30 for analysis is allotted on the sensing matter 11. The light source 14 is turned on in 
this condition, and light beam 13B which is the white light made into parallel light carries out 
incidence to the dielectric block 10. Total reflection of this light beam 13B is carried out by 
interface 10a of the dielectric block 10 and a metal membrane 12, from the dielectric block 10, 
outgoing radiation of it is carried out and it carries out reflection diffraction in a diffraction 
grating 16. In addition, since the angle of diffractions at this time differ according to the 
wavelength lambda of light beam 13B, where a spectrum is carried out spatially, outgoing 
radiation of the light beam 13B is carried out from a diffraction grating 16 
[0062] 

It is condensed with a condenser lens 18, and light beam 13B by which the spectrum was carried 
out passes pinhole 19a of the pinhole plate 19 arranged on the convergence location, and it 
carries out incidence to the CCD area sensor 20. The CCD area sensor 20 detects the 
reinforcement of light beam 13B for every location in a beam cross section, and inputs into a 
control section 24 the photodetection signal S which shows the detection light reinforcement 
[0063] 

Since the spectrum of the light beam 13B which carries out incidence to the pinhole plate 19 is 
spatially carried out as mentioned above, only the light of a certain narrow wavelength field will 
pass pinhole 19a. And on the occasion of sample analysis, a diffraction grating 16 rotates as 
mentioned above, and, thereby, the sweep of the wavelength of light beam 13B which passes 
pinhole 19a is carried out. The CCD area sensor 20 detects the above-mentioned optical 
reinforcement for each [ a sweep is carried out in this way ] wavelength of every 
[0064] 

If the wavelength range which carries out a sweep is appropriately set up at this time, as 
previously shown in drawing. 3 . in a certain specific wavelength lambdaSP, the total reflection 
attenuation by surface plasmon resonance will arise, and it will be detected as a remarkable fall 
of detection light reinforcement in the CCD area sensor 20. Since the above-mentioned specific 
wavelength lambdaSP's value corresponds uniquely with the refractive index of the sensing 
matter 1 1 and the refractive index changes according to the existence of association with this 
sensing matter 1 1 and the special material in a sample 30, it can ask for the existence of 
association with the above-mentioned sensing matter 1 1 and special material based on the value 
of wavelength lambdaSP when the above-mentioned total reflection attenuation arises, i.e., the 
rotation location of ********** 1 6. Then, a control section 24 asks for the existence of 
association with the sensing matter 1 1 and special material every sensing matter 1 1 based on 
the photodetection signal S and the rotation location of the diffraction grating 16 which self 
controls. In this way, the analysis result which the control section 24 searched for is displayed 
on the display means 25. 
[0065] 

Also with the gestalt of this operation, since the metal membrane 12 of many numbers can be 
conventionally arranged by the dielectric block 10 top compared with equipment, many samples 
30 are carried out [ phase ], analysis becomes possible, and the promotion of efficiency of 
analysis is attained. 
[0066] 

Next, the 3rd operation gestalt of this invention is explained. Drawing 9 shows the side-face 
configuration of the measuring device by the 3rd operation gestalt of this invention. In addition, 
in this ^wingj) , a jack per line is given to an element equivalent to the element in drawin g 8 , 
and especially the explanation about them is omitted, as long as there is no need (following, the 
same). 
[0067] 

Although the equipment of this 3rd operation gestalt is also a surface plasmon resonance 
measuring device as an example, it replaces with the dielectric block 10 compared with the 
measuring device shown in drawing 8 , and differs in that the dielectric block 70 with which the 
diffraction grating 71 was formed in the top face (field in which a metal membrane 12 is formed) 
was used. In addition, a diffraction grating 71 comes to form irregularity in the top face of the 



dielectric block 70, and the height and pitches of the irregularity are 10nm of numbers, and about 

1 micrometer typically, respectively. 

[0068] 

In this equipment, by the diffraction grating 71, light beam 13B carries out reflection diffraction, 
and turns up. And when taking specific value lambdaSP who has the wavelength lambda of light 
beam 13B also in this case, the EBANESSENTO light and surface plasmon which arose by 
diffraction and oozed out to the metal membrane 12 side join together, and the reinforcement of 
light beam 13B which carries out reflection diffraction to the dielectric block 70 side declines 
keenly. Then, also in this equipment, it can ask for the existence of association with the sensing 
matter 1 1 and special material like the equipment of drawin g 8 . 
[0069] 

Also with the gestalt of this operation, the arrangement condition of a metal membrane 12 and 
the sensing matter 1 1 is made the same in the equipment shown in drawing 8 . Then, since many 
the metal membranes 1 2 and the sensing matter 1 1 of a number can be arranged by the 
dielectric block 10 top, many samples 30 are carried out [ phase ], analysis becomes possible, 
and the promotion of efficiency of analysis is attained. 
[0070] 

Next, the 4th operation gestalt of this invention is explained. Drawing 10 shows the side-face 
configuration of the measuring device by the 4th operation gestalt of this invention. The 
equipment of this 4th operation gestalt is a leaky mode measuring device explained previously, is 
replaced with a metal membrane 12 compared with the measuring device shown in drawing 8 , 
and it differs in that the cladding layer 80 and the lightguide 81 are formed in the top face of the 
dielectric block 10 at this order. It changes into the arrangement condition of the metal 
membrane 12 in the equipment of drawjngjB fundamentally the arrangement condition of a 
cladding layer 80 and a lightguide 81 the same. 
[0071] 

The dielectric block 10 is formed using synthetic resin or the optical glass of BK7 grade. On the 
other hand, the cladding layer 80 is formed in the shape of a thin film using the dielectric of a low 
refractive index, and metals, such as gold, rather than the dielectric block 10. Moreover, as for 
the lightguide 81, this is also formed in the shape of a thin film using the dielectric of a high 
refractive index, for example, PMMA, rather than the cladding layer 80. It may be about 700nm by 
the case where the thickness of 36.5nm and a lightguide 81 is formed from PMMA by the case 
where the thickness of a cladding layer 80 is formed for example, from a golden thin film. 
[0072] 

In the leaky mode measuring device of the above-mentioned configuration, although this light 
beam 13B will carry out total reflection by interface 10c of the dielectric block 10 and a cladding 
layer 80 if incidence of the light beam 13B is carried out by the angle of incidence beyond a 
critical angle to a cladding layer 80 through the dielectric block 10, the light of the specific 
wavelength which penetrated the cladding layer 80 and carried out incidence to the lightguide 81 
comes to spread this lightguide 81 by trapped mode. In this way, if trapped mode is excited, 
since most incident light will be incorporated by the lightguide 81, the total reflection attenuation 
to which the luminous intensity which carries out total reflection by the above-mentioned 
interface 10c falls keenly arises. 
[0073] 

Since the refractive index changes according to the existence of association with this sensing 
matter 1 1 and the special material in a sample 30 depending on the refractive index of the 
sensing matter 1 1 on this lightguide 81, the wave number of the guided wave light in a lightguide 
81 can ask for the existence of association with the above-mentioned sensing matter 1 1 and 
special material based on the value of wavelength lambdaSP when the above-mentioned total 
reflection attenuation arises, i.e., the rotation location of ********** 16. Then, a control section 
24 asks for the existence of association with the sensing matter 1 1 and special material every 
sensing matter 1 1 based on the photodetection signal S and the rotation location of the 
diffraction grating 16 which self controls. In this way, the analysis result which the control 
section 24 searched for is displayed on the display means 25. 



[0074] 

Also with the gestalt of this operation, since many the cladding layers 80, the lightguides 81, and 
the sensing matter 1 1 of a number can be conventionally arranged by the dielectric block 10 top 
compared with equipment, many samples 30 are carried out [ phase ], analysis becomes possible, 
and the promotion of efficiency of analysis is attained. 
[Brief Description of the Drawings] 

[Drawing 1] The outline side elevation showing the surface plasmon resonance measuring device 
by the 1st operation gestalt of this invention 

[ Draw ing 2] The graph which shows the relation of the measuring beam incident angle and 
detection light reinforcement in a surface plasmon resonance measuring device 
[Drawing 3] The graph which shows the relation of the measuring beam wavelength and 
detection light reinforcement in a surface plasmon resonance measuring device 
[Q_rayying..4] The top view showing the arrangement condition of the metal membrane in the 
equipment of drawing. 1 

[ Dra wing 5] The top view expanding and showing a part of drawing 4 

[Drawing 6] The top view showing the arrangement condition of the metal membrane in 

equipment conventionally 

[Rawing. 7] The top view expanding and showing a part of drawing 6 

[QL§wjng 8] The outline side elevation showing the surface plasmon resonance measuring device 
by the 2nd operation gestalt of this invention 

[Drawing ..9]. The outline side elevation showing the surface plasmon resonance measuring device 
by the 3rd operation gestalt of this invention 

[Drawing 10] The outline side elevation showing the leaky mode measuring device by the 4th 
operation gestalt of this invention 
[Description of Notations] 

3 13B Light beam 

4 Laser Light Source 

10 70 Dielectric block 

10a The interface of a dielectric block and a metal membrane 
10c The interface of a dielectric block and a cladding layer 

1 1 Sensing Matter 

12 Metal Membrane 

1 3 White Light 

1 3B Light beam 

1 4 Source of White Light 

1 5 Incident Light Study System 

16 Diffraction Grating 

1 7 Diffraction-Grating Driving Means 

18 Condenser Lens 

19 Pinhole Plate 

20 CCD Area Sensor 

24 Control Section 

25 Display Means 

71 Diffraction Grating 

80 Cladding Layer 

81 Lightguide 
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